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Background: The new International Classification of Diseases (ICD)-11 "Allergic and hypersensitivity conditions” section has been
constructed as a result of a detailed and careful action plan based on scientific evidences for the necessity of changes and collaboration
with the World Health Organization (WHO) ICD-11 revision governance. All the efforts are being acknowledged by the Joint Allergy
Academies.

Objective: Considering the new classification model addressed to the allergic and hypersensitivity conditions and following the
ICD WHO agenda, we believe it is the appropriate time to start supporting the validation process in collaboration with the WHO ICD
governance.

Methods: We conducted a mapping of ICD-10 allergic and hypersensitivity conditions in the ICD-11 beta phase structure and
categorized the conditions as fitting by “precoordination,” “postcoordination,” “indexed to the ICD-11 Foundation,
properly” or “no correspondence” in the ICD-11.

Results: From overall 125 ICD-10 entities spread in 6 chapters, 57.6% were able to be precoordinated, 4% postcoordinated, 12%
indexed to the Foundation, 9.6% had no code fitting properly and 18.6% had no correspondence in the ICD-11 framework.
Conclusion: We have been able to demonstrate that 83.2% of the ICD-10 allergic and hypersensitivity conditions could be captured
by the current ICD-11 beta draft framework. We strongly believe that our findings constitute a key step forward for a softer transition
of the ICD-10 allergic and hypersensitivity conditions to the ICD-11, supporting the WHO in this process as well as strengthening the
visibility of the Allergy specialty and ensuring quality management of allergic patients.
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INTRODUCTION

The International Classification of Diseases revision
process

The International Classification of Diseases (ICD) is a system
of classifying and coding medical diagnosis maintained and
revised by the World Health Organization (WHO) [1]. It is used
as a worldwide tool for morbidity and mortality statistics,
reimbursement systems, and automated decision support in
health care. However, the ICD frame has never prioritized allergic
and hypersensitivity conditions morbidity [2] and mortality data
(3].

The ICD is revised periodically and most of the countries are
currently operating with the 10th version (ICD-10). Work on ICD-
10 began in 1983, and was made available in 1990, but some
countries, such as Australia, Canada and United States of America,
have been using national adaptations of the ICD-10.

The WHO started to work in the 11th revision of the ICD in
2011 and the presentation of the final version to World Health
Assembly endorsement is scheduled to 2018 [1]. The ICD-
11 revision was set in to update the framework with the new
knowledge generated since the last revision and proposes
a different philosophy from the previous ICD editions. For
the first time, the WHO opened the online ICD revision for
public discussion in order to strengthen awareness and
acceptability worldwide, making it more feasible to end-
users. The multihierarchy scheme is based on a Foundation,
where it is possible to reach each entity, and a Linearization,
containing the parents and stem codes. The ICD-11 prioritizes
the postcoordination, defined by the adding to an existing
entity, known as a stem code, additional details to provide
greater specificity to the entity, such as topography, laterality,
chronological and severity scale, now available in the ICD-11
“Extension codes” chapter. Although the ICD-11 is still a way from
being officially ready for use, the WHO will advise all the countries
to move to ICD-11 when it will made available.

Allergic and hypersensitivity conditions in the ICD-11

In order to create a more appropriate classification for allergic
and hypersensitivity conditions in the ICD-11, a detailed action
plan was coordinated based on scientific evidences for the
necessity of changes [2-11]. Collaboration with the WHO ICD-
11 revision governance is ongoing and all the efforts are being
acknowledged by the Joint Allergy Academies, composed by
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the American Academy of Allergy Asthma and Immunology,
the European Academy of Allergy and Clinical Immunology,
the World Allergy Organization, the American College of
Allergy Asthma and Immunology, the Asia Pacific Association
of Allergy, Asthma and Clinical Immunology, and the Latin
American Society of Allergy, Asthma and Immunology. The main
achievement of this process was the construction of the "Allergic
and hypersensitivity conditions” section in the ICD-11 beta draft
under the chapter “Disorders of the immune system” [8, 12]. The
new frame has been built with full agreement of the involved
Topic Advisory Groups and Expert Working Groups. Currently,
the ICD-11 "Allergic and hypersensitivity conditions” section is
composed by 6 mains headings (Fig. 1).

Considering the new classification model addressed to the
allergic and hypersensitivity conditions and following ICD
WHO agenda, we believe it is the appropriate time to start
supporting the validation process in collaboration with the WHO
ICD governance. The WHO states the mapping procedure as a
validation tool to ensure stability of the new frame. Therefore,
we conducted a mapping of ICD-10 allergic and hypersensitivity
conditions in the ICD-11 beta phase structure.

Allergic or hypersensitivity
disorders involving the
RESPIRATORY tract

Chapter 4: Disorders
of the Immune System
ICD-11 beta draft
(May 2016 version)

Allergic or hypersensitivity
disorders involving the EYE

Allergic or hypersensitivity
disorders involving SKIN and
MUCOUS membranes

The “Allergic and
hypersensitivity
conditions” section

Allergic or hypersensitivity
disorders involving the
GASTROINTESTINAL TRACT

ANAPHYLAXIS

COMPLEX allergic or
hypersensitivity conditions
(drug hypersensitivity, food
hypersensitivity, allergic or
hypersensitivity reactions to

arthropods)

Fig. 1. The headings of the new “Allergic and hypersensitivity conditions”
section of the “Disorders of the Immune System (ICD-11 beta draft, May
2016 version)”. ICD, International Classification of Diseases.
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MATERIALS AND METHODS

With the aim of identifying the allergic and hypersensitivity
conditions scattered in the ICD-10, we first conducted a search
for all the relevant related terms in the online ICD-10 2016 version
[13]. In this process, we included all child codes (with more
details) listed under a parent allergy code. We decided for not
refer terms used to label family history or isolated symptoms
(e.g., cough) to categorizing allergic and hypersensitivity
conditions because these did not relate to the person or
condition themselves. The prepared list and the online ICD-11
beta draft (April 2016 version) [12] were the basis of the manual
mapping procedure. We carefully looked for the corresponding
allergic and hypersensitivity conditions terms (Supplement
material) in ICD-11 beta draft and categorized them as fitting
by “precoordination,” “postcoordination,” “indexed to the ICD-
11 Foundation,” “no code fit properly” or “no correspondence” in
the ICD-11 (Fig. 2). Two reviewers were involved independently in
the ICD-10 selection terms process and mapping; disagreements

persensitivity conditions in ICD-10
version, access April 2016)

were resolved by discussion. Conceptually, “precoordination” is
applied in cases the conditions have direct correspondence (e.g,,
L20 Atopic dermatitis of ICD-10 = FB20 Atopic eczema of ICD-
11). "Postcoordination” is the adding to a stem term additional
characterization or specification (e.g., L27.0 Generalized skin
eruption due to drugs and medicaments of ICD10 = drug
eruption heading + XB13 Generalized of ICD-11). The innovatory
ICD-11 revision assumed new concepts and adopted the digital
format to support the complex multihierarchy structure. One of
the most relevant implementations was adding the Foundation
into the online platform. The Foundation contains everything in
ICD and can be understood as a digital library including all ICD
entities and is linked to the Linearization by a link, called Index.
This method has been created to capture all the conditions,
but, in general, the terms that are “indexed” are those with
lower prevalence. Thus, we classified as “Indexed to the ICD-
11 Foundation,” all the terms absent in the Linearization, but
available into the Foundation by Index (e.g., L23.4 Allergic contact
dermatitis due to dyes of ICD-10 = Allergic contact dermatitis

Allergic and hypersensitivity conditions chapter in ICD-11
(Linearization ICD-11 beta draft, access April 2016)

Precoordination

Term 1
e.g.,, L20 Atopic dermatits FB20 Atopic eczema
Postcoordination Term 1 Term 2 Term 3
erm
e.g, L27.0 Generalized skin eruption due to drugs and medicaments Drug eruption XB13 Generalized

N Term 10 EC60.41 Allergic gastritis
/ -

“No code fit properly”
Term 1

e.g.,, K52.2 Allergic and dietetic gastroenteritis and colitis

. Term 50 ED79 Allergic and dietetic colitis
7
— - Tem 2

ED24.3 Allergic and dietetic enteritis of small
intestine

FR90.Y Other specified allergic contact dermatitis

“Indexed to the ICD-11

Foundation” Term 1 ; } . .
e.g. 123.4 Allergic contact dermatitis due to dyes ICD-11 Foundation: Allergic contact dermatits organized by allergen class
. No Term
“No correspondence” Term 1
e.g., J45.8 Mixed asthma

Fig. 2. General logic of classification strategy. ICD, International Classification of Diseases.
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organized by allergen class of ICD-11 Foundation). Conditions g
labeled as “no code fit properly” where those possible to pa § s X = &

1 g o —_ — — —_
only partly capture the ICD-10 (e.g., K52.2 Allergic and dietetic S =Zgzs =23
gastroenteritis and colitis [food hypersensitivity gastroenteritis 2 %
or colitis] of ICD-10 = EC60.31 Allergic gastritis, EC91.31 Allergic kS ©
duodenitis, ED79 Allergic and dietetic colitis, ED24.3 Allergic and %_6

— |
dietetic enteritis of small intestine of ICD-11). If the above strategy .'c: SIS a5 —
failed in identifying the corresponding condition, this was 2=|88 3 & ¢ <88
) . , ,Qg-ueﬁvmﬁ—oo
considered as "no correspondence. 5 29
wv
In order to better understand the reasons why some § <
|9
conditions did not reach correspondences, we carefully reviewed £c A o
" - S Z2E|0 o
each of them and classified these conditions as “classification Z e = .
c O — O
change,” "title change,” and "not elsewhere classified (NEC)." ICD 2 ® “2lssc 2 s 8
.. . . . T O 8 g o O O ¥ O @ —
revision processes update classifications and incorporate new 20 x 2 -
knowledge; therefore, some classifications may be abandoned. — = 2=

=
Thus, the "no correspondent” terms characterized as “classification cV . ¢

= <)
change” covered all the terms not considered due to updated gg =
) = = .
classification (e.g., L50.1 Idiopathic urticaria). In the same way, i E 5 % s s :g/ s s
some titles have changes (e.g., L51 Erythema multiforme, used in =5 § ~N ol © ol © o
. . el &
ICD-10 as a title for severe bullous drug eruptions such as Stevens- 23 8

o o

Johnson syndrome and Toxic Epidermal Necrolysis). S
2 s

o =

s e | ®F o aa

Y S 8 R I A &
RESULTS :o) § Ng - g v oo

o
()
The 125 terms implying allergic and hypersensitivity conditions

in ICD-10 were scattered in 6 different chapters: “Diseases of the
eye and adnexa” (11 terms), “Diseases of the respiratory system”
(33 terms), "Diseases of the digestive system” (7 terms), “Diseases
of the skin and subcutaneous tissue” (45 terms), “Injury, poisoning
and certain other consequences of external causes” (13 terms),
and “Factors influencing health status and contact with health
services” (16 terms). The allergic and hypersensitivity conditions
described under the “Injury, poisoning and certain other
consequences of external causes” chapter were mainly related to
anaphylaxis and its different causes, but still classified under the
"T78 Adverse effects, not elsewhere classified.”

By applying the mapping procedure, 57.6% were able to
be precoordinated, 4% postcoordinated, 12% indexed to the
Foundation, 9.6% had no code fitting properly and 14.4% had
no correspondence in the ICD-11 framework (Table 1). The
postcoordination strategy was mostly applicable to "Diseases
of the respiratory system” and to "Diseases of the skin and

into the ICD-10 (version 2016 WHO website,

access April 2016) (125 terms)

Table 1. Mapping ICD-10 allergic and hypersensitivity conditions in ICD-11
Allergic and hypersensitivity conditions related terms
Diseases of the skin and subcutaneous tissue (45 terms)
Injury, poisoning and certain other consequences of external causes (13 terms)
Factors influencing health status and contact with health services (16 terms)
ICD, International Classification of Diseases; WHO, World Health Organization.

Diseases of the eye and adnexa (11 terms)

Diseases of the respiratory system (33 terms)

Diseases of the digestive system (7 terms)
Values are presented as number (%).

subcutaneous tissue.” On the other hand, the precoordination
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“No correspondence” conditions (n = 21)

100 5
90 1 M Diseases of the eye and
80 adnexa
70 7 W Diseases of the respiratory
60 - system
50 ] —
= M Diseases of the digestive
40 system
30
20 M Diseases of the skin and
subcutaneous tissue
10
0- Injury, poisoning, and
Classification  Title change Not elsewhere C‘E”a'" °”|‘e’ consequences
change (n=8) (n=8) Classied (n = 5) of external causes

Fig. 3. Reasons for no correspondence of ICD-10 allergic and hypersensi-
tivity conditions in ICD-11.ICD, International Classification of Diseases.

has been exclusively applied to “Diseases of the eye and adnexa”
and “Diseases of the skin and subcutaneous tissue.” There were
no disagreements between the independent evaluators.

From overall 21 conditions (16.8%) categorized as "no
correspondence,” most were due to “classification changes” (38%)
and to “title changes” (38%). “Title changes” and “NEC" terms were
mostly observed in the “Diseases of the skin and subcutaneous
tissue,” but the “classification changes” were the main cause of no
correspondence of “Diseases of the digestive system” in ICD-11
(Fig. 3).

DISCUSSION

The proposed document is the first attempt to substantiate the
validation of the "Allergic and hypersensitivity conditions” new
section of the ICD-11, by applying the mapping methodology.
The mapping procedure has been in use to evaluate the stability
of a new classification system. From the WHO perspective, it is
an essential tool to ensure conceptual and structural transition
process to the ICD-11. We have been able to demonstrate that
83.2% of the ICD-10 allergic and hypersensitivity conditions
could be captured by the current ICD-11 beta draft framework.
Substantial and expected updates in the classification and
terminology of the disorders are responsible for the remaining
16.8%, but most of the terms may be linked to avoid losses. In
fact, the new "Allergic and hypersensitivity conditions” parented
chapter tried to cover most of previously highlighted gaps and
trade-offs [2], by incorporating the principle of an allergy section
into the ICD-11 beta draft. This model is the end result of the
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classification proposal coming from consensus academic reports
[14-43] and previously validated by crowdsourcing the allergists’
community [5], the discussion with WHO ICD governance and
organ specialists advisory boards of the WHO. This process
has been constructed on a solid collaborative academic basis,
incorporating the discussions with the WHO ICD representatives.
By consolidating all allergic conditions into one ICD-11 single
section, all the relevant codes will be able to be used to represent
morbidity and mortality outcomes and to facilitate the use of
such classification and codes by all relevant personnel. Although
this manuscript presented some technical aspects of the
validation process, we intended to introduce them to make them
familiar to the allergy community ICD end-users, preparing them
to the new coding procedures, whenever it is available.

The transition from ICD-10 to ICD-11 promises to produce an
enhanced classification that will have better potential to capture
important concepts relevant to measuring safety and quality
management care. The built ICD-10 to ICD-11 bridge from the
allergic and hypersensitivity conditions perspective allowed us to
understand the remaining areas requiring implementation and
was the basis for further discussion with the WHO governance
during a WHO face-to-face meeting, which took place in Geneva,
May 12th and 13th 2016. During this 2-day meeting, besides the
here presented results and the outcomes of the survey of the
new model [44], we could discuss the technical ways to ensure
quality, feasibility and stability of the new frame.

The limitations of the current study have to be considered.
The ICD-11 beta draft platform is regularly updated. Although
the current WHO ICD revision representatives point out that this
framework is not intended to be substantially modified, there is
a risk of having the classification tuned up until the end of the
revision process. That is a possibility that we cannot foresee on
the manual classification, although we tried to minimize it by
performing classification by independent investigators.

The presented results were able to draft the first map and
track the ICD-10 to ICD-11 bridge for allergic and hypersensitivity
conditions. We strongly believe that our findings constitute a
key step forward for a softer transition of the ICD-10 allergic and
hypersensitivity conditions to the ICD-11, supporting the WHO in
this process as well as strengthening the visibility of the Allergy
specialty and ensuring quality management of allergic patients.
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